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Headlight for Motor Vehicles 

[0001] This nonprovisional application claims priority under 35 U.S.C. § 
119(a) on German Patent Application No. 102 52 983.3 filed in Germany on 
November 14, 2002, which is herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
[0002] The present invention relates to a headlight for motor vehicles. The 
headlight includes an optical element, a support element, at least one ball-and- 
socket joint that connects the optical element to the support element, and a 
spherical ball and a spherical socket. The socket encloses the ball with socket 
segments and is inserted into a receptacle together with the ball and contacts the 
inside of the receptacle with its socket segments. 

2. Description of the Background Art 
[0003] A headlight for motor vehicles is known from DE-A-38 41 632, 
whose equivalent is published as U.S. Patent No. 4,894,754. An optical element 
of the headlight having a dish-shaped reflector and a lens covering the reflector, is 
shown. The optical element is joined to a support element by multiple ball-and- 
socket joints. The ball-and-socket joint is a part of an adjusting device. The 
adjusting device has an adjusting screw that is retained in an axially adjustable 
fashion in an opening of the support element. At a free end, facing in the direction 
of light output, the adjusting screw has a spherical ball. A socket surrounds the 
ball with socket segments whose free end sections face in the direction of 
attachment. The socket segments have hinge-like linkages so that they can be 
joined to the ball. 
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[0004] When the ball-and-socket joint, of the prior art device, is assembled, 

a section of the socket is inserted into the receptacle and a free section of the 
socket segments is opened outward about the hinge-like linkages. When the ball 
enters the socket and the socket is inserted in the receptacle, the free sections of 
the socket segments fold together about the hinge-like linkages and contact the 
inside of the receptacle. As a result, the ball is retained in the socket and the 
socket is inserted together with the ball in a receptacle of the reflector until the 
socket automatically locks into the receptacle and is axially retained by this 
locking action. In this process, detent projections engage behind an edge of the 
receptacle facing in the direction of insertion, and retaining projections of the 
elastic socket segments that extend radially outward contact the edge of the 
receptacle facing away from the direction of insertion. 

[0005] The socket segments of the prior art device, however, must be 
designed to be suitably sturdy so that the socket can be securely joined to the 
receptacle. A ball-and-socket joint of this nature is correspondingly large. 
Furthermore, the socket is not retained securely against loss in its preassembled 
state in which a section of the socket is inserted in the receptacle. 

SUMMARY OF THE INVENTION 
[0006] It is therefore an object of the present invention to provide an 

automotive headlight such that elastic socket segments enclosing a ball can be 
produced with thin walls so that the socket can be easily locked onto the ball, and 
so that the socket locks securely into a receptacle and has a compact 
construction. This object is attained in accordance with the invention, in that the 
socket has a base that contacts the bottom of the receptacle and on its other side 
has freestanding elastic socket segments that enclose the ball, wherein elastic 
detent elements of the receptacle engage behind the base of the socket and 
retain the socket axially in the receptacle. 
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[0007] Prior to joining the ball and the receptacle, the socket is retained on 

the ball securely from loss. Since the socket segments of the socket do not attach 
axially to the receptacle, they can be made with walls that are thin so that they can 
elastically contact the ball and the inside of the receptacle, and thus attach the ball 
radially without play. Moreover, the ball-and-socket joint has a compact 
construction. 

[0008] In this context, it is especially advantageous if the elastic detent 

elements are comprised of detent tabs, which are each molded on an edge of an 
opening in a circumferential side wall of the receptacle and point with their free 
end section to the bottom of the receptacle and radially inward. It is additionally 
useful here if the elastic detent elements contact a circumferential edge section of 
the base that is freestanding in the radially outward direction and hold the base 
against the bottom of the receptacle. The detent connection between the detent 
elements and the socket cannot separate unintentionally, since it is in a protected 
location inside the receptacle. 

[0009] The socket is held axially in the receptacle without play even with 
coarse tolerances, if the bottom of the receptacle is designed to be elastically 
resilient in the direction of insertion of the socket. The elasticity of the bottom is 
achieved through a simple construction of the receptacle when the openings for 
the detent elements extend from the circumferential side wall of the receptacle to 
the central region of the bottom. The base of the socket is certain to contact the 
central region of the bottom of the receptacle if the central region of the bottom of 
the receptacle has, on the side facing the base, a raised area that serves as a 
stop for the base. 

[0010] The receptacle can accommodate a high compressive force in the 
radial direction with the elastic socket segments of the socket, if the socket, with 
its edge sections of the socket segments pointing away from the direction of 
insertion, on the inside of the receptacle, elastically contacts the inside of the 
receptacle between the openings for the elastic detent elements and the free edge 
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of the receptacle and holds the ball radially in its desired position by the 
freestanding radially elastic socket segments. It is desirable in this regard for all of 
the elastic socket segments to have, for example, a projection on each 
neighboring side of their free edge sections. In this way, the ball and the 
receptacle, and thus also the optical element, can be connected to the support 
element in a manner sufficiently stable so that the optical element can be 
connected to the support element to be vibration-free during driving, even with 
very thin-walled socket segments. 

[0011] In an especially advantageous further development of the invention, 

the base of the socket is a circular disk whose outer edge section has a radius on 
the circumferential edge facing the bottom of the receptacle. During assembly, the 
base centers itself on the radially inward projecting detent elements. It is also 
advantageous for the outer edge section of the circular disk to have a 
circumferential contact chamfer for the elastic detent elements on the edge facing 
away from the bottom of the receptacle. In this way, contact of the receptacle's 
radially elastic detent element with the contact chamfer of the socket is assured 
even with coarse tolerances. 

[0012] Further scope of applicability of the present invention will become 

apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] The present invention will become more fully understood from the 
detailed description given hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus, are not limitive of the present invention, 
and wherein: 
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[0014] Fig. 1 is a cross-section of a portion of an automotive headlight with 

an optical element and a ball-and-socket joint with a receptacle that 
accommodates a ball and a socket; 

[0015] Fig. 2 is a perspective view of the receptacle attached to the optical 

element as an individual component; 

[0016] Fig. 3 is a front view of the receptacle from Fig. 2; 

[0017] Fig. 4 is a longitudinal cross-section through the center of the 

receptacle from Fig. 2; 

[0018] Fig. 5 is a perspective view of a socket as an individual component; 
[0019] Fig. 6 is a side view of the socket from Fig. 5; and 

[0020] Fig. 7 is a front view of the socket from Fig. 6. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0021] Referring to Fig. 1, there is shown a headlight 50 for motor vehicles 
that has an optical element 1 formed of a dish-shaped reflector. The optical 
element 1 is joined to a support element 2 by a ball-and-socket joint 3 and an 
adjusting device 18 and two additional ball-and-socket joints that are not shown. 
The optical element 1 can be adjusted by the adjusting device 18 about a pivot 
axis defined by the ball-and-socket joints. 

[0022] The support element 2 is a housing, which can be made of, for 
example, plastic, and whose front side is covered by a light-permeable end 
window 19. The adjusting device 18 has an adjusting screw 20 that extends in the 
direction of light output and works together with a linkage 51 located on the 
support element 2. A threaded section 52 of the end section of the adjusting screw 
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20, facing in the direction of light output, engages with a threaded bore 53 in a 
plastic guide part 21 that is radially held and axially movable in a guide (not 
shown) of the support element 2. 

[0023] On a free end of a projection pointing in the direction of light output, 

the guide part 21 has a ball 5, which forms part of the ball-and-socket joint 3. The 
ball 5 and a socket 4, which is snapped onto the ball 5, is inserted in a receptacle 
7. Molded on its circumferential side wall, the receptacle 7 has a mounting 
projection 22 that is fastened to the optical element 1 by, for example, a threaded 
connection 23. 

[0024] The socket 4 has a base 12, which includes a circular disk, on one 

side of which are molded four socket segments 6 that are radially elastic, tongue- 
shaped and thin-walled in design. After being snapped onto the ball 5, the socket 
segments 6 contact the outer surface of the ball 5 with preloading and each of the 
socket segments 6 have two projections 15 on the outside of their end sections 
facing in the direction in which they are snapped on. One projection 15 is located 
on each neighboring side of the socket segments 6. The projections 15 of the 
socket segments 6 contact the cylindrical inner surface of the receptacle 7 in a 
free edge region 24. In this way, the ball 5 is held in the socket 4 after insertion of 
the socket 4 into the receptacle 7. 

[0025] The outside of the base 1 2 of the socket 4 contacts a bottom 8 of the 
receptacle 7. Three detent elements 9 that are molded on the receptacle 7, and 
which are comprised of detent tabs, hold the base 12 of the socket 4 onto the 
bottom 8 of the receptacle 7 with no play. Each of the detent elements 9 is molded 
on an edge of an opening 10 in the circumferential side wall of the receptacle 7 
facing in the direction of light output. The end section 1 1 of the detent elements 9 
faces the bottom 8 and a circumferential, radially outward projecting edge section 
13 of the base 12. The end faces of the end sections 1 1 of the detent elements 9 
make areal contact with a circumferential contact chamfer 17 of the base 12. 
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[0026] The openings 10 of the receptacle 7 that accommodate the detent 

elements 9 extend from the circumferential side wall of the receptacle 7 to a 
central region of the bottom 8. In this way the central region of the bottom 8 is 
elastically resilient in the axial direction, and play-free retention of the socket 4 in 
the receptacle 7 is assured even with coarse tolerances. The circumferential edge 
of the side of the base 12 facing the bottom 8 has a radius 16. As a result, the 
socket 4 orients itself with its center axis along the longitudinal- axis of the 
receptacle 7 on the inward facing end sections of the detent elements, even when 
the socket 4 is inserted into the receptacle 7 at an angle. 

[0027] The invention being thus described, it will be obvious that the same 
may be varied in many ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention, and all such modifications as 
would be obvious to one skilled in the art are to be included within the scope of 
the following claims. 
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